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Goals

First opportunity to provide feedback on:

Operating model

Uncertainties for OM grid

Performance metrics

Initial perspectives on management procedures

One more opportunity for feedback before CIE review (expected in early
2026).




Dolphin MSE

Purpose: to develop an empirical management
procedure for dolphin in the US Atlantic that is:
e Fully-specified ‘recipe’ for setting ABC/OFL/ACL
along with additional management actions
e Simulation tested to be robust to uncertainty,
e Meets stakeholder-defined management objectives
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Background on Management . o
Strategy Evaluation (MSE) Opersiptiod > I

Management Strategy Evaluation (MSE) -
process designed to develop management
procedures (MPs) that are robust to uncertainty

1.
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Implementation Data generating
Model process

Identify fishery-specific, stakeholder-defined
management objectives

Identify relevant uncertainties over which
management procedure should be robust

Develop operating models, ‘true’ states of

nature, and condition operating models

Identify management procedures that are Control rule (CR) ‘ Analyze data
responsive to stock dynamics (feedback loop)

Simulation exercise; summarize and present

resulting performance statistics
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Build management strategy evaluation
(MSE) operating models with input
from stakeholder workshops
(Completed)

Complete first round of
stakeholder workshops
(N EV{17K))

Build MPs & Refine MSE
- Define MSE operating model grid
- Management procedures (MPs)
- Performance metrics
(December 2023) - Assess management performance

Select small group volunteers
from workshops for continued
involvement

Project
OUthOk Empirical Management

Procedure
(expected March 2026)
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Management Procedure

With our management procedures, we

want to:
1. predict the amount of dolphin the or
SAFMC will have each year
2. maximize the usage of those fish
across sectors and region
e=@==catch limit e=@==|0cal availability === catch limit ==@==|0cal availability
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Operating model design

Stakeholder feedback

regional fishery and stock dynamics;
regionally specific management objectives

seasonal availability

different fishery dynamics among sectors

size-based management objectives;
currently length-based management

perceived changes to fish movement and

availability over time

management objective to increase catch rates

Page 8

Modeling decision

spatial operating model

seasonal time-step

multiple fleets for each sector and region

Age-based operating model
time-varying movement

calculation of fleet CPUE
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Operating model requirements

Capture the important population and fishery dynamics for dolphinfish that include:

- Historical exploitation patterns - Seasonal-spatial distribution

- Current stock status - Availability that varies more in some areas
- High natural variability - Differing fleet behaviors and regulations

- Differing impacts of regulations on fishing

- Rapid growth

groups
- High fecundity - E_Xploi_tation by poorly known high-seas
- Short-lived fisheries

Be able to accommodate various ideas about possible dynamics (robustness tests):

- Changes in natural survival, future - Alternative levels of unreported catches
growth, condition factor and fecundity

- Alternative / changing spatial - Persistent or systematic changes in
distribution and mixing recruitment
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Operating models implemented in OpenMSE (Hordyk et al. 2025)

* Open- source (free) §
« Continually updated ‘ao‘ openMSE

° Fu]ly documented www.openmse.com

 Highly flexible operating model
 Very fast computation
 Tested and applied widely in MSE

» Familiar to this group and demonstrated for spatial multi fleet fisheries (South
Atlantic snapper-grouper MSE)

» Easy to test a wide range of management ideas
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Catch (kg)

Operating model exactly matches historical

exploitation
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Model captures observed length selectivity

U.S. commercial fleet from
2016 — 2019
(example but indicative)
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Model misses mean length

* Mean length is less variable and systematically lower
than observed for historical period.
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Spatial abundance calculation (Damiano et al. 2024) using VAST (Thorson et al. 2019)
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Abstract—Dolphinfish (Coryphaena
hippurus) are caught throughout the
western Atlantic Ocean over varying
spatial and temporal scales. Prior
attempts to quantify the population
dynamics of dolphinfish in this region
have been inhibited by an inability to

Spatiotemporal dynamics of dolphinfish
(Coryphaena hippurus) in the western
Atlantic Ocean

Matthew D. Damiano ( author)'  Wessley Merten®

model the spati p

of this stock. We fit a seasonal vector
autoregressive spatiotemporal (VAST)
model to quantify the spatiotemporal
dynamics of western Atlantic dolphin-

Mardv K. 2 iy Jie Cao®

Email address for contact author: matt damiano@noaa.gov

fishi, to’ esti gy
indices of abundance during 1986
2022 at regional scales, and to estimate
changes in spatial distribution. The
itude of abund was g
during spring and summer in north-
ern spatial strata and was comparable
over seasons in southern spatial strata.
ATy of dolphinfish app 1to
be stable during 1986-2018 and then
declined during 2019-2022. This trend
occurred in all regions, except for in
Atlantic waters from Cape Hatteras,
North Carolina, to the southern border
of Georgia, where abundance remained
stable during 2019-2022. No shift in
the distribution of the population was
detected, but regional patterns of abun-
dance provide insight into changes in

1C ive Center for Marine and * Beyond Our Shores Foundation
Atmospheric Studies P.O. Box 3506
University of Miami Newport, Rhode Island 02871

4600 Rickenbacker Causeway
Miami, Florida 33149
Present address: Southeast Fisheries Science

4 Center for Marine Sciences and Technology
Department of Applied Ecology

Center North Carolina State University
& . 303 College Cirde
National Marine Fisheries
Service, NOAA Maorehead City, North Carolina 28557
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? Southeast Fisheries Science Center
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4, Capturing spatial dynamics for reconstruction / projection

30

1. Absolute abundance
differences among areas

25

2. Seasonality in abundance

20

VAST index
15

3. Varying seasonality among
areas

10

4. Common overall trends in

" ‘ N abundance ‘
[ [ [ [ [
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4. Capturing spatial dynamics for reconstruction / projection

» Too many parameters to build unique
movement matrix for every season / area

* Use the gravity formulation

2019 NED 4.26

o Justn___ parameters forann
areas X a
movement matrix

reas

o Pick a target probability of staying for all
areas, or each area
s  Normal likelihood for v terms
m Logit-normal likelihood for observed
fractions
m Very weak lognormal penalty on g terms

e (Can be estimated for every seasonal time
step in the model

Winter VBMN  0.02

NNC 0.02
NCFL 1.20
SAR 17.07
FLK 3.03
CAR 6.43

LOGIT Markov mov. Mat. rowsum
gl+vl| g2 g3 gl g5 g6 0 1

gl |g2+v2| g3 g4 g5 g6 0 i

gl g2 |g3+v3| g4 g5 g6 0 1

gl g2 g3 |gd4+v4| g5 gbe| O 1

gl g2 g3 g4 |g5+v5| g6 0 1

gl g2 g3 gd g5 |[gb+ve| O 1

gl g2 g3 g4 g5 g6 v7 1

6.80 1.08 1.56 14.17 22.47 4.68 7.63

NED VBMN NNC NCFL SAR

2019 Spring

FLK

CAR

4
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Historical fits

- Aiming for a 50%
probability of
staying in each
area

- First gravity term
was fixed at zero

- Model fits were
very good — we can
approximate
seasonal
movement very
well

VAST predicted biomass fraction in 'To-area’
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Area / biomass fraction

Operating model captures and projects spatial / seasonal dynamics
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Operating model requirements

Capture the important population and fishery dynamics for dolphinfish that include:

- Historical exploitation patterns - Seasonal-spatial distribution

- Current stock status - Availability that varies more in some areas
- High natural variability - Differing fleet behaviors and regulations

- Differing impacts of regulations on fishing

- Rapid growth

groups
- High fecundity / - Exploitation by poorly known high-seas /
- Short-lived fisheries

Be able to accommodate various ideas about possible dynamics (robustness tests):

- Changes in natural survival, future . Alternative levels of unreported catches
growth, condition factor and fecundity

- Alternative / changing spatial - Persistent or systematic changes in
distribution and mixing / recruitment
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Trial Specifications Document (coming soon)

1 About this document

2 Context

3 Basic concepts and stock structure
4 Past data available

5 Biological information

6 Uncertainties

7 Operating model dynamics

8 Trial Specifications

9 Climate robustness and ecosystem
considerations

10 Performance measures / statistics

11 Management Procedures

12 Exceptional Circumstances Protocols
13 References

14 Appendix A. Glossary

Specifications for MSE Trials for Atlantic
Dolphinfish

Performance metrics, operating models, management procedures and diagnostics (v0.1)

Tom Carruthers (tom@bluematterscience.com)
2025-01-15

lilbolli 2 openmse

bluematter v openmse com

1 About this document

A trial specifications document is intended to provide a description of an MSE framework that is sufficiently detailed to ensure reproducibility. This description
includes data sources, management performance metrics, operating models, operating model dynamics, operating model conditioning, management
procedures, management procedure tunings and constraints, and exceptional circumstances protocols.

Note: this is a preliminary trial specifications document for the U.S. South Atlantic dolphinfish MSE that is currently intended to elict feedback.

2 Context

2.1 Problem statement
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Roles and Responsibilities

- . R

Quantify into perf
metrics and link to
operating models

Advise on desired
fishery objectives

Management
objectives

Construct based on

Advi i
Operating models | participant feedback dvise onioperating

model structure and key

(OMs) and available scientific .
. ; uncertainties
information
Advise on management
Management Test and refine based -

procedure configuration

Procedures (MPs) on participant feedback and performance

U.S. Department of Commerce | National Oceanic and Atmospheric Administration | National Marine Fisheries Service

Advise on desired
performance and Adopt

Advise on operating
model structure and
key uncertainties

Adopt and implement
management procedure
based on performance




Draft Timeline & Schedule

* Timing of results will depend on ability to meet target timeline

Spring June 202 Sept
2025 : 2025 \ 2025

March Boptlonall September
Council Spring SSC une . Council
Council
Initial + revision Initial + revision Revision phase:
phase: phase:
e OM review and e PM advise e PM refine
advise e MP advise and e MP review and
e MP advise review revise
Amendment 3
Scoping
https://www.iccat.int/Documents/CVSP/CV081 2024/n_6/CV08106103.

df
Page 22

Legend:
OM: operating models

Council Meeting

Fall
2025 \

PM: performance metrics SSC Meeting
MP: panagement procedures CIE Review

Mar Spring

2026 2026

December March
Fall SSC Council CIE Review Council
Revision + Refinement phase:  Review of MSE Adoption phase:
refinement phase: framework
e OM adopt e PM adopt e Adopt MP
e “Must-pay” PMs o MP refine
advise e manager sign-off
e scientific sign-off of on MSE
MSE framework

Spring SSC

Adoption phase:

e Exceptional
circumstances
provisions

o MP / MSE review
timeline

Note: only 2 SSC meetings
before CIE review

U.S. Department of Commerce | National Oceanic and Atmospheric Administration | National Marine Fisheries Service
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https://www.iccat.int/Documents/CVSP/CV081_2024/n_6/CV08106103.pdf
https://www.iccat.int/Documents/CVSP/CV081_2024/n_6/CV08106103.pdf

Uncertainties to Ensure Robust Management

1333 - Reference Set - set of operating models reflecting the
' most likely and key axes of uncertainty to which the
management procedure must be robust

TRIE TR
LL.‘LLL, LE .
it * used to tune or calibrate management procedures
Robustness Set - set of operating models reflecting
. ' )C1 C S less understood uncertainties; what-if scenarios akin
- -4 LJ - . .
: R g2 to sensitivity runs
H DO * used to differentiate between top-performing

management procedures

* used to develop and inform exceptional
circumstances protocols

* used to test for future robustness

ol
(N

Carruthers (2024) SCRS/2024/104 pomove

& NOAA
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Stakeholder Identified Uncertainties

e Removals (US recreational; International) =l .

e Alternate movement patterns
e Enforcement challenges
e (Changing availability & catchability

e Biophysical (temp, Gulf Stream positioning,
Sargassum)

e Anthropogenic (ropeless lobster pots, offshore
wind)

e Economic fishery drivers

e Post-release mortality & depredation
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Proposed Scientific

Uncertainties
Reference operating models

. Natural Mortality

. Recruitment

» Productivity / steepness
. Spatial distribution

s Movement viscosity

Uncertainty

Natural Mortality
Recruitment Level
Resilience (steepness)
Spatial distribution

Viscosity

Page 25

Schwenke and Buckel 2008

1800

1600 -

Higher M (almost Lower M (can get to age 2, 3)

annual) RS
1400 4 -
GOM and — -
o .77 L caribbean o FL and NC
c 1200 o : =
£
Z 1000 4 S s = = Mediterranean
‘g)
& 800 -
x Rose and Hassler (1968)
LE 600 - N Present Study
12y s s s B AEASIE
- ardsley (1967)
400 4 /I’-’-‘I | eeese—m— Oxenford (1985)
A R AR R TR entivoglio (19 )
1 l 7/ Bentivoglio (1988
200 + y’ / —_———— Rivera and Appeldoorn (1994)
/ B S et R e B2 Massuti et al. (1999)
0
L] L) L] T L]
0 1 2 3 4 5

Level 1

Low (m): 1.0 per year
Low (r): as last 10 years
Low (s): 0.7

US obs (d)

Low (v): prob. stay. = 0.6
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| Age (years).
Level 2
High (M): 2.0 per year
High (R): all years

High (S): 0.95

With expert judgement (D)

High(V) prob. stay. = 0.9
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Proposed Scientific Uncertainties

Code Description

Reference operating models

C1
. Natural Mortality -
. Recruitment
. Productivity / steepness =
. . . . R1
. Spatial distribution
R2
- Movement viscosity
R3
Robustness operating models "
. Uncertainty in removals o
a. MRIP & International o
. Future nonstationary <
a.  Future recruitment
b.  Distribution shifts i

Page 26

o

Changes in availability / catchability P2
Changes in life history parameters pj

o

Catch reconstruction consistent with the SAUP estimates

Seasonal catch distribution of intemational, discard and unreported fleets matches the Rec and Hire
fleets.

IUU increases by 1% every year

Future recruitment declines 1% per year

Future recruitment reduces by 25% after 5 years

Future recruitment reduces by 25% after 10 years

Future recruitment is 50% more variable

Two percent decline in CAR and SFL, 1 percent increase in SE, 2% increase in NC and NE
50% greater vanability in spatial / seasonal distribution

1% pa. increase in catchability reflecting range contraction

1% pa. decrease in somatic growth rate (k)

1% pa. decrease in condition factor (weight at length)

1% pa. increase in natural mortality rate (all ages)

& NOAA
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Management Procedures

Proposed action plan for Amendment 3*

scoping: Regulatory Amendment 3
to the Fishery Management Plan for the
Dolphin and Wahoo Fishery of the Atlantic

Use MSE framework to explore static
management actions:
expanded / revised size limits
recreational bag limits
recreational vessel limits

* https://safmc.net/documents/dw_a2_ regam-3decisiondocument_202412-pdf-2/

< NOAA
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Management Procedures

Empirical management procedure: a management recipe that uses the behavior of a
population indicator (e.g., index of abundance) to adjust management recommendations

Table 12. Examples of candidate management procedure archetypes.

Archetype Description

Index rate Catch limits are calculated as a constant fraction of the observed index (constant harvest rate)
output

Index rate input  Effort, size limits or bag limits are adjusted to obtain a target rate of catch per index level

Index target Catches, effort, size limits or bag limits are adjusted to achieve a target index level

Index slope Catch limits, effort, size limits or bag limits are adjusted to obtain a particular schedule of index
slopes (e.g.@rebuild then stable)

s

&% NOAA
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Management Objectives

—
Operating Model Metrics
(OM)

Remember that management objectives:
- reflect what we want to get out of the
fishery now and in the future

- are used to define “good” or acceptable Implementation Data generating
Model process

management procedure performance
- will be measured within the MSE
through performance metrics

Conceptual management objectives will be
quantified into operational management
objectives once we can outline biological
trade-offs inherent in managing dolphin

Control rule (CR)

Page 29 U.S. Department of Commerce | National Oceanic and Atmospheric Administration | National Marine Fisheries Service



Stakeholder-defined objectives

e Ensure opportunity / access to fishery AN SUPER sTIcK

SHE

e Prevent fishery closures
e Large sizes preferred
e Stability in regulations (though mixed)

e Regional & sector differences in fishery goals and
objectives
o Improve consistency and reliability of fishery
o Area-based TACs or pay-back measures
o Conserve stock vs. high landings

o No size limits vs. open to size limits

WO ATNOS

&% NOAA
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Proposed Conceptual Management Objectives

Rank which objectives are most important

Generic*: toyou
. 1st conservation
2. Yield
3. Stablhty 2nd gﬁglét&// length of fish
1 *. chra
DOlphln relevant*: - gf?s:cqtjg/hrltz:gers
1. Catch rate landed)

2. Fishing effort / opportunity - Numbersoffis

3. Size of fish caught

* Metrics calculated over short (2025-2034), medium (2035-2044), and long (2045-2055) time horizons

WO ATNOS

&% NOAA
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Feedback

https://qithub.com/Blue-Matter/DolphinMSE | cassidy.peterson@noaa.gov | e 8
https://www.fisheries.noaa.gov/southeast/science-data/dolphinfish-management-strategy-evaluation-us-atlantic @ NOAA
‘¥ FISHERIES



https://github.com/Blue-Matter/DolphinMSE
mailto:cassidy.peterson@noaa.gov
https://www.fisheries.noaa.gov/southeast/science-data/dolphinfish-management-strategy-evaluation-us-atlantic

Empirical management procedure indicator

Operating model conditioning: initial fit - VAST 0 |
index* o 0
* Model captures trends but estimated abundance o | ] |
is more stable. 5 Y11 9 L ] T |
ot o I T LD TN
* If length composition data are excluded 27 19 ULl 2§ dls '"l l i T b
(selectivities are not estimated, but prescribed), % o4 b TN k&R ..,l",," o RIS "l"'?‘,l':,
the model fits these data points almost exactly. < h.d alle °“-.l " | U""?* 1] “'T\'u‘l'j', ,»‘.‘. 41° 06.". 1 of
gt LML) (A
* A CV of 10% was assumed here for all data 8
points, those estimated by the VAST model will = | | :
be included in the next run.
1900 1950 2000
* Damiano et al. 2024 © NOAA

Nag¥ FISHERIES



Low catches High catches

BT W 1] o War 1997
40 7 404 ‘7
04~ . 304, v u u . .
Hompd i 9md Empirical management procedure indicator
100 %0 20 100 €0 20
ol Qs 1 e e R g “Blue blob” environmental indicator
ol 7 NI
T%J*ffl_"" E%; » Recreational & commercial US dolphin catches are higher in years where
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